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Abstract
The soluble protein, whole soluble protein, globulin and albumin fraction from human pla-
centa, both normal and toxemic, have been introduced repeatedly into normal and pregnant rabbits
and histological changes in the liver were observed. The striking changes in the liver have been
induced by treating the animals with the globulin fraction and histologic pictures suggest that the
toxemic liver damage is of allergic nature.
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SCHMORL] was the first who assumed pregnancy toxemia to be an allergic
phenomenon. Demonstrating the placental chorionic cells in some organs of
eclamptic patients he proposed that pregnancy toxemia should be an allergic
disease caused by autoimmunization mechanism with placental substance. There-
after, many investigators presented the evidence elucidating the allergic nature
of pregnancy toxemia with the anaphylaxic as well as serological and histological
studiesO,6,7.10.11,14.18,20.23,24 Injecting the extract of human placenta and blood from
fetus into pregnant rabbits through the umbilical cords JUNGHAUS2 observed
histologically the changes occurring in the liver and found the changes similar
to those in the coresponding organs from eclamptic patient revealing a severe
change especially in the group treated with fetal blood serum. He observed no
such changes in the control groups treated with sera from normal pregnant
women, blood sera of pigs or single large dose of these sera. He concluded that
the changes seen in the liver and kidneys of eclamptic patients should be of an
allergic reaction, but not of toxemic change.
In the present report, the author describes histological changes in the livers
of pregnant rabbits introduced with various protein fractions frorp. the human
.placenta obtained by the method appearing in the previous repore5•
MATERIALS AND METHODS
The proteins used for injections were 1 per cent physiological saline solu-
tions of the whole soluble proteins, the globulin and albumin fractions from the
placentas obtained at delivery both from normal and pregnant toxemia women,
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as in the cases in the previous report25• Test animals served were pregnant rab-
bits of late pregnant and mature non-pregnant rabbits.
These animals were injected with the protein fractions into the auricular
vien, 2cc. each animal at one time, ten times at the interval of two days, and
the animals were sacrificed by introducing air into vein 48 hours after the last
injection. The livers were taken out and immediately fixed in a 10 per cent
formalin solution, dehydrated, embedded in paraffin and sectioned and stained
with hematoxylin-eosin. Frozen sections were also obtained and stained with
Sudan III stain.
RESULTS
Changes in the liver after being treated with the whole soluble protein·
In the liver from the non-pregnant rabbits treated with the soluble pr?,teins from
the human placenta obtained both from normal pregnant and from toxemia
pregnant women, no severe necrotic or necrobiotic changes could be observed but
only slight atrophy and cloudy swelling of the liver parenchymal cells accompa-
nied by slight edematous change of the perivascular region.
In the liver from the pregnant rabbits injected with the same protein frac-
tion from normal pregnant women, three cases out of five revealed necrobiosis
in the central and peripheral area of lobules, cloudy swelling, vacuolar dege-
neration, hyperemia of capillary vessels and the dissociation of the liver cells
(Fig. 1). In Glisson's capsule an edematous swelling of blood vessel wall, stasis
of blood stream were observed but no thrombus and infiltration of small round
cells and polymorphnuclear leucocytes.
In the livers of pregnant rabbits treated with the soluble protein from the
placenta of toxemia pregnant women, four cases out of five revealed necrobiosis
in the central and peripheral area of lobules, cloudy swelling as well as vacuolar
degeneration of parenchymal cells accompanied by hyperemia of capillary vessels,
occasional small bleedings, and the dissociationof the cell fasciculates(Fig. 2). In
Glisson's capsule blood stasis with edematous swelling of the vessel wall could
be recognized. The cell infiltration in the peripheral region was often encountered
but not any thrombus within blood vessels (Table 1).
Changes in the liver treated with the globulin fraction: In the liver
from non-pregnant rabbits treated with the globulin fractions from the placentas
of both normal pregnant and of pregnant toxemia women a slight degeneration
of parenchymal cells with dissociation, and hyperemia of capillary blood vessels,
but neither parenchymataus necrosis nor necrobiosis could be recognized. In
Glisson's capsule the cell infiltration and edematous swelling were noted in the
perivascular regions (Fig. 3). In the liver of pregnant rabbits injected with globu-
lin fraction of normal placenta, six cases out o{ seven revealed the cloudy swel-
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Table 1. Histological Changes in the Liver Induced by Injection of the Soluble
Proteins Extracted from' Human Placenta.
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ling of the parenchymal cells, vacuolar degeneration and necrobiosis in the
peripheral area of lobules, and also hyperemia of capillary blood vessels and
the dissociation of the liver cells (Fig. 4). In Glisson's capsule there could be
seenthe edematous swelling, the stasis of venous blood, and the infiltrations of
small round cells, polymorphnuclear leucocytes, and eosinophils in the interstitial
tissues. A thrombus was observed in one case in the vessels in Glisson's capsule.
In the cases of pregnant rabbits injected with the placental globulin fraction of
pregnant women with toxemia all the seven cases showed a slight necrotic and
,necrobiotic foci both in the central and peripheral area of lobules with some atro-
phic change and the dissociation of the cell fasciculate3. The capillary blo8d
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vessels in the lobules were markedly hyperemic (Figs. 5, 6). In Glisson's cap-
sule the stasis of blood stream, edematous swelling of blood vessel wall and
marked cell infiltrations in the perivascular regions, and a slight fibrinoid degene-
ration of the blood vessel wall were observed (Fig. 7) (Table 2).
Table 2. Histological Changes in the Liver Induced by Injection of the Globulin
Fractions Extracted from Human Placenta
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Changes in the liver treated with the albumin fraction: hi the cases
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of the non-pregnant rabbits injected with the albumin fractions extracted from
the placentas of normal pregnant women and of pregnant women with toxemia,
the liver showed only a slight stasis of blood stream and cell infiltrations in the
perivascular region in Glisson's capsule, however, no degenerative change of the
parenchymal cells.
Table 3. Histological Changes in the Liver Induced by Injection of the Albumin
Fractions Extracted from Human Placenta
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In the cases of pregnant rabbits given similar injection as above, in all the
groups, the liver cells showed only a slight degeneration with the stasis of blood
stream, with edematous swelling of the perivascular region and cell infiltrations
in Glisson's capsule, but no such severe changes as necrosis and necrobiosis(Fig. 8) (Table 3).
DISCUSSION
As is obvious from the results presented in the above observations, the soluble
protein, the globulin fraction isolated from the soluble protein from the placentas
from normal and toxemic pregnant causes severe histologic changes in the liver
of animals subjected to repeated injections. The demonstrated pictures of the liver
prove the change characteristic to the allergic damage, the degeneration and
disintegration of the liver parenchymal cells with the stasis of the blood stream
in the lobules and Glisson's capsule, edematous swelling and hemorrhage in the
perivascular region, with the fibrinoid degeneration of the blood ve~el wall
accompanied by the round cell infiltrations, in the perivascular region. All these
histological changes resemble closely those observed in the livers of pregnancy
toxemia, especially those in the case of eclampsia. The histologic changes caused
in rabbits are most severe in the liver of the pregnant animals treated with the
globulin fraction from the human placenta and rather slight in the cases treated
with the albumin fraction.
These histologic findings support the view that the specific antigenic proteins
of the human placenta, the globulin fraction, which has been isolated and proved
by the specific immunoserological characteristics as reported in the previous re-
port2ll, will be responsible for the induction of the very histologic changes occurr-ing in the livers of the toxemic pregnancy or eclampsia. MAGARA:1 in collabora-
tion with KIKUCHI~, HONMA5, INAGAKIfi , and TONOTANI\ has explained that
the toxemia in pregnancy is caused by allergic reaction to the polypeptide-like
substance produced in the placenta. KAKU8 and his collaboratorsn,IO,Jl.12.];l,14 has
proved the antigenicity of a polysaccharide-like substance extracted from the
human placenta, and has also verified the existence of auto-antibody quite oftenin the blood of the patients with pregnancy toxemia, and stated that the allergic
changes can be induced by "Kaku" polysaccharide-like substance. Later KANNO,
KIMURA, TANAKA and MUGIKURA1i', who have studied "Kaku" substance pre-
cisely, proved that essential substances responsible for the characteristic change
in toxemic pregnancy are not present in the pure polysaccharide fraction but are
found in the nucleic acid, sulfric acid and protein fraction of the so-called "Kaku"
substance.
Recently MASAMUNE and YOSHIZAKI16 fractionatedt high molecular compo-
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nents from the human placenta into 8 groups and observed the biological effects
of each fraction by injecting them into pregnant rabbits. The most striking
pathologic changes in the liver very similar to those of pregnancy toxemia have
been induced in the group treated with the protein fraction and the weakest
changes in the cases treated with polysaccharide fraction which was reconfirmed
by SINODA17, TANAKA1!l, SAITd9, and FUNAKUB020 and by YOSHIZAKI21 , MUG1-
KURA22, KAWAI2:\ and OKAMURA24• The author's findings agree with their
results and further substantiate thali the globulin fraction from the placenta is
essentially responsible for the histologic changes in pregnancy toxemia.
CONCLUSION
The soluble protein, whole soluble protein, globulin and albumin frrcction
from human placenta, both normal and toxemic, have been introduced repeatedly
into normal and pregnant rabbits and histological changes in the liver were ob-
served.
The striking changes in the liver have been induced by treating the animals
with the globulin fraction and histologic pictures suggest that the toxemic liver
damage is of allergic nature.
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EXPLANATION OF FIGURES
Fig. 1. Liver from pregnant rabbit injected with the whole soluble protein from normal
placenta. There can be observed as a conglomeration of the liver cells showing cloudy swelling,
and atrophy in the peripheral area of lobules.
Fig. 2. Liver from pregnant rabbit injected with the whole soluble protein from toxemic
placenta. The atrophy and dissociation of the cell fasciculates can be recognized in the central
area of lobules.
Fig. 3. Liver from normal rabbit injected with the globulin fraction from normal placenta.
Glisson's capsule reveals the stasis of the blood stream, the swelling and cloudy swelling or va-
cuolar degeneration of the liver cells.
Fig. 4. Liver from pregnant rabbit injected with the globulin fraction from normal pia-
8
Acta Medica Okayama, Vol. 14 [1960], Iss. 4, Art. 7
http://escholarship.lib.okayama-u.ac.jp/amo/vol14/iss4/7
Protein of Placen:..::.l Antigenicity 287
centa. The liver parenchyma reveals the infiltration of round cells mixed with the liver showing
the cloudy swelling and atrophy.
Fig. 5. Liver from pregnant rabbit injected with the globulin fraction from toxemic pla-
centa. There can be seen congestion of central vein, cloudy swelling and vacuolar degeneration
of the liver, and also some nuclei are pyknotic, karyorrhexic and karyolytic.
Fig. 6. Liver from pregnant rabbit injected with the globulin fraction from toxemic pla-
centa. There can be observed the congestion of central veins, and degeneration of the liver cells,
and those liver cells in the central area of lobules show their nuclei to be pyknotic, karyorrhexic
and karyolytic.
Fig. 7. Liver from pregnant rabbit injected with the globulin fraction from toxemic pla-
centa. There can be recognized the stasis of blood stream in the stroma and the degeneration of
the liver cells in the peripheral area of lobules, and some nuclei are pyknotic and karyorrhexic.
Fig. 8. Liver from pregnant rabbit injected with the albumin fraction from normal pla-
centa. The stroma shows a coarse connective tissue and the marked infiltration of round cells.
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